The standard way to obtain at least a bound for the rank of E(F) is by a descent [6, ?23]. ?3 below contains a review of this procedure, wherein one determines a finite group of exponent 2, the Selmer group S(F), into which E(F)/2E(F) injects. In ?4 we use methods borrowed from genus theory of the ideal class groups of quadratic fields to relate S(K), the Selmer group for E(K)/2E(K), to S(F). For example, we prove that if S(F) = 0 then dim S(K) = v iJ where i, = dim E(FJ,)/N{E(K,)} is the local norm index as computed in ?2.
In linking local information to global information we are led to consider a subgroup 4 of S(F) consisting of those elements which are norms from E(K,,) for all primes w of K (including Archimedean ones). The local/global norm group ?/N{ S(K)} does not seem to have been studied explicitly before. We prove in ?5 that its dimension as a vector space over F2 is even by constructing a nondegenerate, strictly alternating bilinear form on it, related to the pairings [6, ?26] on the Tate-Shafarevitch groups I1(F) 2 
and HJJ(d)(F)2 of the curve E and its twist E(d). If
I1I(F)2 = 1I(d)(F)2 = 0 we prove that /N { S(K)} is trivial; we also give an example in which it has dimension 2. Since K over F is ramified while KL over K is unramified, q becomes a norm from KL to K. Say q = NKL/KZ. Clearly the group E(K)/EO(K) has order 2 and is generated by P(z). We have therefore shown that i(K/F) = dim E(F)/E0(F) + 1 if N{P(z)} l N{EO(K)). We now restrict our attenton to ground fields F with residue characteristic 2, and elliptic curves E with good reduction. We make the simplifying assumption that F is unramified over Q2. Suppose that E has minimal model y + a1Xy + a3y = X + a2x + a4x + a6 (4) and discriminant A. Let En(F) consist of the point at infinity and those (x,y) in E(F) for which v(x) 6 -2n. There is a formal group law for addition on the maximal ideal PF giving rise to an isomorphism PF -E1(F) which we denote by z -> P(z). Then P(z1) + P(Z2) 
One of our general results is that rank E(K) + dim I1(K)2 has the same parity as the sum of the local norm indices X2i,. Using the conjectured finiteness of EII(K) to conclude that dim I1(K)2 is even [6, ?26], and using the local calculations of ?2, we obtain the parity of rank E(K). For example, if E is

Now dim E(F)/EO(F) is
=
PROOF. Supersingular reduction forces E(F)/E1(F) E(k) to have odd order. Therefore the map f in (3) is surective and furthermore, E1(F) n 2E(F) = 2E1(F), so thatf is injective by (6). Hence i(K/F) = dim El(F)/N{El(K)),
which we now evaluate.
Since the formal group law (5) has height 2, the coefficient a, is divisible by the prime element 2 of F. By a suitable translation we can therefore arrange for a, = a2 = 0 in the minimal model (4). Using (5), the formal group multiplication then looks like {P2(Z) = 2z + (degree > 4), from which it is clear that E2(F) = 2E1(F).
It is easy to check that the following diagram is commutative. 
E(K/2(K)
PK
PROOF. To obtain the first formula, we multiply the parity of local norm indices given in terms of Hilbert symbols above, and note that llv(A, d)v = 1 by reciprocity. To obtain the second formula, we use the fact that if E has multiplicative reduction at the prime v of F and E is not already a Tate curve over Fv, then E becomes a Tate curve over K,, where wlv, if and only if v is inert in K.
A review of descent and related dualities. For the moment, let E be an elliptic curve defined over a field F of characteristic not 2. We use Galois cohomology with the notation H*(F, E2) for H*(Gal(F/F), E(F)2). From the cohomology of the short exact sequence 0 -, E(F)2 -> E(F) --E(F) -O 0 one sees that there is an injection XF: E(F)/2E(F) -* H'(F, E2).
Suppose now that F is a number field. If FV denotes the completion of F at the prime v, then the local Selmer group S(Fv) is defined to be the image of XF and is of course isomorphic to E(FV)/2E(Fv). The global Selmer group is defined to be S(F) = {s E H'(F, E2)Is E S(Fv) for all v} and is a finite vector space over F2. Letting III(F), the Tate-Shafarevitch group, be the kernel of H '(F, E) -> IIVH l(FV, E) we have the exact sequence 0 -O E(F)/2E(F) -> S(F) -*I1(F)2->
We recall from local duality theory [13] that Sv = S(FV) is its own orthogonal
E(F)2-H'(F, E2) ->H (F, E4)-H'(F, E2). (9)
Then 2*Y = XF, with XF as in (7). 
Given a E S(F) there exists for each prime v of F a point Pv E E(Fv
